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(54) IRREGULAR SHAPE FIBER REINFORCED PLASTIC AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide superior heat conductivity without lowering mechanical properties and improve the 
reduction of local temperature rise and outer appearance of shape by disposing integrally metal sheets by 
means of press molding on a surface layer of irregular shape fiber reinforced plastic in which carbon fibers of 
specified fiber length are distributed planarly and irregularly in a heat curing resin matrix. 
CONSTITUTION: Carbon fibers of 10-1 00mm fiber length are distributed planarly and irregularly as a 
reinforcing material in a heat curing resin matrix to form an irregular shape CFRP, and metal sheets are 
disposed integrally on a surface layer by press molding. The fiber length of carbon fibers is in the range of 
10-1 00mm when the length is less than 10mm, and the interlocking of fibers one another is reduced and 
sites containing fibers of small amount only are formed partially to lower the strength and elasticity and 
make them insufficient, while when the length is beyond 100mm, the carbon fibers are turned into the curl 
shape to lower the strength and elasticity and make them insufficient. The fiber length of carbon fibers is 
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desirably in the range of 20-30mm, by which the high strength and elasticity can be provided securely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It considers as reinforcement into the matrix which consists of thermosetting resin, and is fiber 
length:1 0-1 00mm. Anomaly-like fiber reinforced plastics which carbon fibers are the anomaly-like fiber 
reinforced plastics distributed that it is two-dimensional and in irregular, and are characterized by having 
allotted the metallic thin plate to one by press forming at the surface layer. 

[Claim 2] The thickness of said metallic thin plate Anomaly-like fiber reinforced plastics according to claim 1 
which are 0.5mm or less. 

[Claim 3] Anomaly-like fiber reinforced plastics according to claim 1 or 2 which said metallic thin plate 
becomes from aluminum, aluminum alloy, Cu, or Cu alloy. 

[Claim 4] Anomaly-like fiber reinforced plastics of the area which said metallic thin plate has a slit-like 
opening, and is occupied to the metallic thin plate of the opening according to claim 1, 2, or 3 a certain 
voidage of whose it comes out comparatively and is 50% or less. 
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[Claim 5] said thermosetting resin — phenol resin: — the anomaly-like fiber reinforced plastics according to 
claim 1, 2, 3, or 4 which are thermosetting resin containing more than 30wt%. 

[Claim 6] Anomaly-like fiber reinforced plastics according to claim 1, 2, 3, 4, or 5 whose fiber length of said 
carbon fiber is 20-30mm. 

[Claim 7] Anomaly-like fiber reinforced plastics according to claim 1, 2, 3, 4, 5, or 6 whose rate of a volume 
ratio to the matrix of said carbon fiber is 1 5 - 35%. 

[Claim 8] Anomaly-like fiber reinforced plastics according to claim 1, 2, 3, 4, 5, 6, or 7 in which are the one 
Plastic solids of the variant configuration which has the monotonous section and the convex variant 
configuration section, and the carbon fiber in the root of this variant configuration section is carrying out 
orientation in the direction which connects the monotonous section and the variant configuration section. 
[Claim 9] Tensile strength: 2450MPa Sink in and dry thermosetting resin to the nonwoven fabric which 
consists of the above carbon fiber, and prepreg is obtained. The metallic thin plate which applied resin to the 
front face of the side which contacts said prepreg and this prepreg in the die which has a variant cavity is 
arranged. Planar pressure : while carrying out heating pressurization by 9.8 or more MPas and 
temperature: 140 - 220 **, making a carbon fiber flow within a cavity with the thermosetting resin in prepreg 
and fabricating to anomaly-like fiber reinforced plastics The manufacture approach of the anomaly-like fiber 
reinforced plastics characterized by allotting a metallic thin plate at one to the surface layer. 
[Claim 10] The manufacture approach of anomaly-like fiber reinforced plastics according to claim 9 that the 
resin applied to said metallic thin plate is an epoxy resin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention contains a carbon fiber as reinforcement about anomaly-like fiber 
reinforced plastics and its manufacture approach in the matrix which becomes a detail from thermosetting 
resin, about the anomaly-like fiber reinforced plastics which have a metallic thin plate in a surface layer, and 
its manufacture approach, especially, is used for housing material, such as electronic equipment, such as a 
CD player, a headphone stereo cassette tape recorder, and a notebook sized personal computer, and an 
electrical machinery and apparatus, and relates to suitable anomaly-like fiber reinforced plastics and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Although the metaled pressed part was used as housing material, such as 
electronic equipment and an electrical machinery and apparatus, from viewpoints, such as workability and 
lightweight-izing, plastics-ization of housing material is progressing and anomaly-like fiber reinforced 
plastics are being used as housing material of these devices in recent years. Especially, in portable 
electronic devices, such as a notebook sized personal computer, small lightweight-ization is demanded 
strongly and application of the anomaly-like fiber reinforced plastics to housing material is put in practical 
use as part of that. 
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[0003] As these anomaly-like fiber reinforced plastics and its manufacture approach, what was indicated by 
JP,5-58371,B is well-known, the inside of the matrix to which the anomaly-like fiber reinforced plastics 
(henceforth — the former — the shape of an anomaly — it is called CFRP-1) of a publication become this 
official report from thermosetting resin — as reinforcement — fiber length:1 0-1 00mm The carbon fiber is 
distributed that it is two-dimensional and in irregular, and it is characterized by the thickness of the 
monotonous section being 1mm or less. And such a configuration, especially fiber length: 10-1 00mm It is 
[ that mechanical properties, such as tensile strength and an elastic modulus, are excellent with 
two-dimensional and irregular distribution of a carbon fiber, and ] uniform. 

[0004] The manufacture approach of anomaly-like fiber reinforced plastics given in this official report 
Tensile strength : Sink in and dry thermosetting resin to the nonwoven fabric which consists of a carbon 
fiber more than 300 kgf/mm2 (:2942MPa), and prepreg is obtained. This prepreg is arranged in the die which 
has a variant predetermined cavity. Planar pressure: Heating pressurization is carried out above 100 
kgf/cm2 (:9.8MPa), and a carbon fiber is made to flow within a cavity with the thermosetting resin in prepreg, 
and it is characterized by fabricating to anomaly-like fiber reinforced plastics, and by making a carbon fiber 
flow with such a configuration, especially thermosetting resin, a carbon fiber is distributed in a matrix at 
homogeneity, and the anomaly-like fiber reinforced plastics (henceforth — the former — the shape of an 
anomaly — it is called CFRP-2) which mechanical characteristics, such as tensile strength and a modulus of 
elasticity, were uniform, and were excellent are obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] It reaches anomaly-like CFRP-1 conventionally [ said ] and is 2. 
If it depends, since mechanical characteristics, such as tensile strength and a modulus of elasticity, are 
uniform and excellent like the above, if lightweight-ization of housing material, such as electronic equipment 
and an electrical machinery and apparatus, can be attained and it lengthens, lightweight-ization of the 
electronic equipment, electrical machinery and apparatus, etc. can be attained. 

[0006] However, it will follow on miniaturization and high-capacity-izing of these electronic equipment, an 
electrical machinery and apparatus, etc. from now on. Since the calorific value from the electronic circuitry 
and electrical circuit (following, electronic circuitry), electronic parts, or an electrical part (following, 
electronic parts) increases remarkably and heat cannot escape easily, The device itself becomes an 
elevated temperature, and, as for dependability ****** of electronic parts, the dependability as a device falls, 
and the temperature of housing (case) rises locally with the heat from electronic parts. If the direct body is 
touched, failures, such as a low-temperature burn, may occur, and there is a possibility that the trouble of 
giving a user insecurity may arise. Therefore, conventionally, by the shape of an anomaly CFRP, 
miniaturization and high-capacity-izing of electronic equipment, an electrical machinery and apparatus, etc. 
are restricted, and there is a possibility of saying that sufficient miniaturization and high capacity-ization 
cannot be attained. 

[0007] Moreover, conventionally, by the shape of an anomaly CFRP, the carbon fiber which exists near the 
front face and the front face can be seen with the naked eye, originates in the wave the appearance of a 
wave is not good and and a wave's is peculiar to a carbon fiber in the thing of the thin meat not more than 
thickness:1mm, boom hoisting is shown in a front face, and there is a trouble that shapeability and an 
appearance are not good. 
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[0008] This invention is made paying attention to such a situation. The purpose Without canceling the 
trouble which the shape of an anomaly CFRP has conventionally [ above mentioned ], and reducing the 
outstanding mechanical property Excel in thermal conductivity, and the local temperature rise by local 
heating is small, and heat tends to escape. Furthermore, even if who has only few front faces by the carbon 
fiber, and its appearance (a carbon fiber being unable to be seen with the naked eye) is good and they are 
the things of the thin meat not more than thickness:1mm, there is no boom hoisting in a front face, and 
shapeability and an appearance tend to offer good anomaly-like fiber reinforced plastics and its manufacture 
approach. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the anomaly-like fiber 
reinforced plastics (it is henceforth called the shape of an anomaly CFRP) concerning this invention and its 
manufacture approach are considered as the following configurations. That is, the shape of an anomaly 
CFRP according to claim 1 is fiber length:1 0-1 00mm as reinforcement in the matrix which consists of 
thermosetting resin. A carbon fiber has the shape of an anomaly CFRP distributed that it is two-dimensional 
and in irregular, and it has the shape of an anomaly CFRP characterized by having allotted the metallic thin 
plate to one by press forming at the surface layer. 

[0010] The thickness of said metallic thin plate the shape of an anomaly CFRP according to claim 2 It has 
the shape of an anomaly CFRP according to claim 1 which is 0.5mm or less. The shape of an anomaly CFRP 
according to claim 3 has the shape of an anomaly CFRP according to claim 1 or 2 which said metallic thin 
plate becomes from aluminum, aluminum alloy, Cu, or Cu alloy. The shape of an anomaly CFRP according to 
claim 4 has the shape of an anomaly CFRP of the area which said metallic thin plate has a slit-like opening, 
and is occupied to the metallic thin plate of the opening according to claim 1, 2, or 3 a certain voidage of 
whose it comes out comparatively and is 50% or less. The shape of an anomaly CFRP according to claim 5 
has the shape of an anomaly CFRP according to claim 1, 2, 3, or 4 which is thermosetting resin with which 
said thermosetting resin contains more than phenol resin:30wt%. The shape of an anomaly CFRP according 
to claim 6 has the shape of an anomaly CFRP according to claim 1, 2, 3, 4, or 5 whose fiber length of said 
carbon fiber is 20-30mm. The shape of an anomaly CFRP according to claim 7 has the shape of an anomaly 
CFRP according to claim 1,2,3, 4, 5, or 6 whose rate of a volume ratio to the matrix of said carbon fiber is 
15 - 35%. The shape of an anomaly CFRP according to claim 8 has the shape of an anomaly CFRP according 
to claim 1, 2, 3, 4, 5, 6, or 7 in which is the one Plastic solid of the variant configuration which has the 
monotonous section and the convex variant configuration section, and the carbon fiber in the root of this 
variant configuration section is carrying out orientation in the direction which connects the monotonous 
section and the variant configuration section. 

[001 1] The variant manufacture approach CFRP according to claim 9 Tensile strength: 2450MPa Sink in and 
dry thermosetting resin to the nonwoven fabric which consists of the above carbon fiber, and prepreg is 
obtained. The metallic thin plate which applied resin to the front face of the side which contacts said prepreg 
and this prepreg in the die which has a variant cavity is arranged. Planar pressure : while carrying out heating 
pressurization by 9.8 or more MPas and temperature.! 40 - 220 **, making a carbon fiber flow within a cavity 
with the thermosetting resin in prepreg and fabricating in the shape of [ CFRP ] an anomaly It is the variant 
manufacture approach CFRP characterized by allotting a metallic thin plate at one to the surface layer. The 
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variant manufacture approach CFRP according to claim 10 has the shape of an anomaly CFRP according to 

claim 9 whose resin applied to said metallic thin plate is an epoxy resin. 

[0012] 

[Function] The shape of an anomaly CFRP concerning this invention (anomaly-like fiber reinforced plastics) 
Like the above, it is fiber length:1 0-1 00mm as reinforcement in the matrix which consists of thermosetting 
resin. A carbon fiber has the shape of an anomaly CFRP distributed that it is two-dimensional and in 
irregular. Conventionally, thermal conductivity improves, the metallic thin plate is allotted to that surface 
layer by press forming at one, therefore it originates in this metallic thin plate, and heat becomes [ the local 
temperature rise by local heating is small, and ] easy to escape from the shape of an anomaly CFRP. 
[0013] That is, conventionally, in the shape of an anomaly CFRP, it is that to which thermal conductivity is 
inferior in CFRP remarkably as compared with a metal (thermal conductivity is small), and when local heating 
is received, the heat cannot spread easily in the direction of a field of a CFRP plate, therefore the 
temperature of a local heating unit tends to rise, and a local temperature rise tends to become large. 
Moreover, although that heat makes propagation and the CFRP plate front face which reached a heat sinking 
plane in the direction of board thickness of the CFRP plate of a local heating unit and it escapes to the 
exterior, since the area of this heat sinking plane is the area and the abbreviation EQC of a local heating unit 
and is small, the heat release from this heat sinking plane is small, and, for that reason, heat cannot escape 
very easily. 

[001 4] On the other hand, in the shape of an anomaly CFRP concerning this invention, by having allotted the 
metallic thin plate like the above to the surface layer, when a metal is that in which thermal conductivity is 
remarkably excellent as compared with CFRP (thermal conductivity is large) and local heating is received, 
the heat tends to spread in the direction of a field of a metallic thin plate, therefore temperature of a local 
heating unit cannot rise easily, and a local temperature rise tends to become small. And the heat diffused in 
the direction of a field of this metallic thin plate escapes to the exterior at the anomaly-like CFRP section by 
making propagation and the CFRP plate front face which reached into a heat sinking plane. Since the area of 
this heat sinking plane is the surface area and the abbreviation EQC of a metallic thin plate and is large at 
this time, the heat release from this heat sinking plane is large, therefore heat becomes easy to escape. 
[0015] Moreover, in the shape of an anomaly CFRP concerning this invention, since the metallic thin plate is 
allotted to the surface layer by press forming like the above at one, even if it is the thing of the thin meat not 
more than thickness:1 mm, there is no boom hoisting in a front face, and shapeability and an appearance are 
good for it. That is, since a wave peculiar to a carbon fiber arises in the shape of an anomaly CFRP according 
to the difference of contraction at the time of shaping with the thermosetting resin of a matrix, and a carbon 
fiber conventionally, boom hoisting is caused on a front face, but since appearance covering is carried out by 
the metallic thin plate of a surface layer in the shape of an anomaly CFRP concerning this invention, surface 
relief will not happen and shapeability and an appearance will become good. 

[0016] Furthermore, since CFRP stops being exposed to an appearance with the metallic thin plate of the 
above-mentioned surface layer, a carbon fiber cannot be seen with the naked eye, and an appearance is 
good. 

[0017] the inside of the matrix which the CFRP section which is the base material with which the 
above-mentioned metallic thin plate is allotted to coincidence in the shape of an anomaly CFRP concerning 
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this invention becomes from thermosetting resin — as reinforcement — fiber length:1 0-1 00mm CFRP over 
which the carbon fiber was distributed that it is two-dimensional and in irregular — becoming — this CFRP 
— the former — the shape of an anomaly — since it is the same as that of CFRP-1 — the former — the 
shape of an anomaly — it has the mechanical property which was excellent like CFRP-1. Moreover, since 
the above-mentioned metallic thin plate is thin, the starting outstanding mechanical property is not spoiled 
(it is made to fall). 

[0018] Therefore, while the shape of an anomaly CFRP concerning this invention has the mechanical 
property which was excellent conventionally like the shape of an anomaly CFRP, compared with the shape of 
an anomaly CFRP, it excels in thermal conductivity, and the local temperature rise by local heating is small, 
and heat tends to escape, even if a carbon fiber cannot be seen with the naked eye, and an appearance is 
good and is the thing of the thin meat not more than thickness:1 mm further, there is no boom hoisting in a 
front face, and it is conventionally good. [ of shapeability and an appearance ] 

[001 9] here — the fiber length of a carbon fiber — 1 0-1 00mm ** — since a debt of carbon fibers decreases 
and a part with few contents of a carbon fiber exists partially, less than 10mm of carry out falls 
[ reinforcement and an elastic modulus ] and is insufficient — becoming — on the other hand — 100mm It is 
because a carbon fiber serves as a letter of curl, so reinforcement and an elastic modulus fall and it 
becomes inadequate in **. In addition, if it is desirable to make it 20-30mm as for the fiber length of a carbon 
fiber and it does so from this point, advanced reinforcement and an advanced elastic modulus can be 
secured certainly (the shape of an anomaly (CFRP) according to claim 6). 

[0020] As said metallic thin plate, the thing with the point of lightweight-izing to small and specific gravity 
which has good workability is desirable, and what consists of this point to aluminum, aluminum alloy, Cu, or 
Cu alloy is desirable (the shape of an anomaly (CFRP) according to claim 3). Surface treatment, such as 
alumite processing, plating, and paint, may be performed to these metallic-thin-plates front face. 
[0021] It is desirable to be referred to as 0.5 or less mm as thickness of said metallic thin plate (the shape of 
an anomaly (CFRP) according to claim 2). thickness of a metallic thin plate if it 0.5mm super-**, since the 
thickness of the CFRP section becomes thin relatively, it causes a strong fall and the fall of lightweight 
nature and is not desirable — it is because it can have the reinforcement and lightweight nature of a high 
level in 0.5 or less mm. In addition, in addition to forming a metallic thin plate in a CFRP surface layer like the 
above, a metallic thin plate can be formed also in the interior of CFRP, a moldability falls in that case, but a 
heat dissipation property improves further. 

[0022] Things are [ said metallic thin plate having a slit-like opening, and the area occupied to the metallic 
thin plate of the opening coming out comparatively, and making it a certain voidage be 50% or less ] desirable 
(the shape of an anomaly (CFRP) according to claim 4). It is because generating of the curvature by 
difference of the coefficient of linear expansion of a metallic thin plate and the CFRP section can be 
controlled if it does in this way. Namely, although it changes with a metaled class and classes of CFRP 
usually, since coefficient of linear expansion is comparatively sharply different, when the metallic thin plate 
does not have the opening, a metal and CFRP Curvature may occur in mold goods also with the heat which 
the amount of contraction of the metallic thin plate and the CFRP section in the cooling process after 
heating in the case of manufacture (shaping) may be different, consequently curvature may generate in the 
thing after manufacture (mold goods), and is received in case it is mold-goods use. On the other hand, 
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although coefficient of linear expansion is different, the amount of contraction of the metallic thin plate and 
the CFRP section in the cooling process after heating in the case of manufacture (shaping) is seldom 
different, a metal and CFRP become equivalent, or are approximated, consequently when the metallic thin 
plate has the slit-like opening, even if it is hard coming to generate the curvature like the above and it 
occurs, they can be extremely limited to the curvature of a minute amount. At this time, extent of curvature 
can be made small so that voidage is large, but since it is in the inclination for a heat dissipation property to 
become little by little low in connection with it and a heat dissipation property falls comparatively greatly in 
50% ** of voidage, voidage is good to make it to 50% or less. Moreover, since the same effect as the 
above-mentioned voidage is done to a heat dissipation property also about the gross area of an opening and 
a heat dissipation property falls comparatively greatly in gross area of 500mm 2 ** of an opening, it is good 
to carry out to two or less [ 500mm ]. 

[0023] As said thermosetting resin, although there are phenol resin, an epoxy resin, polyimide resin, and such 
mixture, for example, it is desirable to consider as the thermosetting resin which contains more than phenol 
resin:30wt% especially (the shape of an anomaly (CFRP) according to claim 5). As for the shape of an 
anomaly CFRP, it is desirable to have the mechanical physical properties more than Izod-impact-value:98 
J/m (: 10 kgfcm/cm2), and to excel in fire retardancy more than flexural strength:! 47MPa and more than 
bending elastic-modulus:12 GPa, and that is because these properties can be fulfilled. 
[0024] It is desirable to make the rate of a volume ratio to the matrix of said carbon fiber 1 5 - 35%. If it does 
so, advanced reinforcement and an advanced elastic modulus can be secured certainly (the shape of an 
anomaly (CFRP) according to claim 7). If this rate of a volume ratio is made less than 15%, when 
reinforcement and an elastic modulus fall and super-** 35%, it is in the inclination for the resin of a matrix 
and the part which does not get used to arise and for reinforcement to fall. 

[0025] When the shape of an anomaly CFRP concerning this invention has the monotonous section and the 
convex variant configuration section, it is desirable for the carbon fiber in the root of this variant 
configuration section to carry out orientation in the direction which connects the monotonous section and 
the variant configuration section (the shape of an anomaly (CFRP) according to claim 8). It is because this 
variant configuration section will be excellent in reinforcement and a difference on the strength with the 
monotonous section will become small, if it does so. 

[0026] The variant manufacture approach CFRP concerning this invention is tensile strength:2450MPa like 
the above-mentioned. Sink in and dry thermosetting resin to the nonwoven fabric which consists of the 
above carbon fiber, and prepreg is obtained. The metallic thin plate which applied resin to the front face of 
the side which contacts said prepreg and this prepreg in the die which has a variant cavity is arranged. 
Planar pressure: While carrying out heating pressurization by 9.8 or more MPas and temperature: 140 - 220 
**, making a carbon fiber flow within a cavity with the thermosetting resin in prepreg and fabricating in the 
shape of [ CFRP ] an anomaly, he is trying to allot a metallic thin plate at one to the surface layer, therefore, 
the former — the shape of an anomaly — it has the shape of an anomaly CFRP which the carbon fiber was 
distributed in the matrix more than it like the case of CFRP-2 at homogeneity, and was excellent in 
mechanical properties, such as tensile strength and an elastic modulus, and was excellent in the 
homogeneity, and the shape of an anomaly CFRP which comes to allot a metallic thin plate to coincidence at 
a surface layer can be manufactured, therefore, the former — the shape of an anomaly, while excelling in a 
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mechanical property more than it like the case of CFRP-2 and excelling in the homogeneity Originate in the 
metallic thin plate of the above-mentioned surface layer, and excel in thermal conductivity and the local 
temperature rise by local heating is conventionally smaller than the shape of an anomaly CFRP. Moreover, 
heat tends to escape, further, a carbon fiber cannot be seen with the naked eye, even if an appearance is 
good and is the thing of the thin meat not more than thickness:1 mm, there is no boom hoisting in a front face, 
and the shape of an anomaly CFRP with sufficient shapeability and a sufficient appearance is acquired. 
[0027] Here, they are 2450MPa(s) about the tensile strength of a carbon fiber. It is 49MPa(s) which are being 
considered as the above about variant tensile strength CFRP. It is for making it sufficiently high above. He is 
trying to apply resin to the front face (metallic-thin-plate front face) of the side which faces arranging 
prepreg and a metallic thin plate in a die, and contacts the prepreg of a metallic thin plate for raising the 
adhesion of the variant metallic thin plate CFRP after shaping, and CFRP of a base material, and considering 
as sufficient thing. 

[0028] Moulding pressure in the case of shaping is set to 9.8 or more MPas by planar pressure because it 
becomes difficult for a carbon fiber to flow with thermosetting resin, the homogeneity of carbon fiber 
distribution in a matrix will fall and a mechanical property will turn into heterogeneity, if it is made less than 
9.8 MPas. Moreover, if it comes to need for the setting time 10 minutes or more when it makes to make 
molding temperature into 140 - 220 ** under into 140 **, and the necessary setting time becomes long too 
much and it lengthens, the productivity of mold goods becomes low, and it becomes inadequate, and is [ 220 
** super-] because the setting time will become short too much if it **, therefore shaping (** form) 
becomes difficult. 

[0029] As resin applied to said metallic thin plate, it is desirable to use an epoxy resin (the variant 

manufacture approach CFRP according to claim 10). It is because the adhesion of a metallic thin plate and 

CFRP of a base material can be raised more if it does so. Moreover, if the laminating of the prepreg arranged 

with a metallic thin plate is carried out, and it is arranged and is fabricated, the directivity of a carbon fiber is 

eased and it can make reinforcement of mold goods homogeneity more. 

[0030] 

[Example] 

(Example 1) First, it sank in, stoving of the phenol resin (a kind of thermosetting resin) was carried out to the 
nonwoven fabric which consists of tensile strength:2942MPa and a fiber length:25mm carbon fiber for 10 
minutes by 120 ** with the dryer, and prepreg (thickness: 1.0mm) was obtained. Thickness it is thin from 
pure aluminum on the other hand: The epoxy resin was applied to the top face (field of the side in contact 
with the after-mentioned prepreg 2) of a 0.3mm metallic thin plate. Next, while closing the punch 1, 
pressurizing by moulding pressure (planar pressure):39MPa and the temperature:! 50 degree C process 
condition and fabricating in the shape of [ CFRP ] an anomaly as shown in drawing 2 after having arranged 
said metallic thin plate 3 in female mold 4, carrying out the five-sheet laminating of said prepreg 2 and having 
arranged it on this, as shown in drawing 1 , the metallic thin plate was allotted to that surface layer at one. 
And the shape 5 of an anomaly CFRP concerning the example 1 which has the **** configuration shown in 
drawing 3 was acquired. In addition, thickness of this variant monotonous section CFRP 5 (sum total 
thickness of a metallic thin plate and the CFRP section) It is 0.9mm. The rate of the volume of the carbon 
fiber to the resin of the matrix of CFRP is 25%. In drawing 3 , 6 shows the boss section. 
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[0031] After performing clear paint and conducting a visual inspection about the shape 5 of an anomaly 
CFRP concerning this example 1, the local heat test was performed. Moreover, the test piece for bend test 
and the test piece for Izod impact test were extracted, and the bending test and the impact test were 
performed. Here, when the shape 5 of an anomaly CFRP was used as housing, the local heat test simulated 
the condition of being locally heated by the heat from electronic parts, heated it locally, and it was performed 
by measuring the temperature of the variant front face CFRP 5 at that time (the near field and the field of 
the opposite side which are heated). Consequently, a carbon fiber was not visible to a front face with the 
naked eye, the appearance was good, there was no boom hoisting in a front face, and shapeability and an 
appearance were still better for it. Izod impact value had the mechanical property in which 16GPa(s) and 
flexural strength are 246MPa(s), and 291 J/m and a bending elastic modulus excelled [flexural strength ] like 
the example 1 of the following comparison. The highest attainment temperature of the variant front face 
CFRP 5 by the local heat test was 60 degrees C, and was remarkably low as compared with the case of the 
example 1 of the following comparison. 

[0032] For the comparison, the shape of an anomaly CFRP which fabricates on the same conditions as the 
above-mentioned example 1 by the same approach using the same prepreg as the above-mentioned 
example 1, without arranging a metallic thin plate 3, and starts the example 1 of a comparison was acquired, 
and the same inspection as the above-mentioned example 1 and a trial were performed about this CFRP. 
Consequently, a carbon fiber is visually visible to a front face, and surface relief (wave) is private seal ** 
further. In addition, this wave was more remarkable than paint before the clear paint back. Izod impact value 
was [ 15GPa(s) and the flexural strength of 250 J/m and a bending elastic modulus ] 240MPa(s). The highest 
attainment temperature of the front face by the local heat test was 95 degrees C, and was very high. 
[0033] (Example 2) In order to obtain the fundamental data about the local temperature rise depressor effect 
by local heating at the time of using Cu sheet metal as a variant metallic thin plate CFRP concerning this 
invention, as shown in drawing 4 , the CFRP plate 7 (namely, compound plate which allotted the metallic thin 
plate 8 made from pure Cu to the surface layer of the CFRP plate 7) which allotted the metallic thin plate 8 
made from pure Cu to the surface layer was fabricated by press forming, and the local heat test was 
performed about this. Here, the fiber length:30mm thing was used as a carbon fiber of reinforcement, using 
phenol resin as resin of the matrix of CFRP. the dimension of a compound plate — 0.83mm in width of face 
of 90mm, die length of 140mm, and the total thickness — it is — the CFRP Itabe's 7 thickness — the 
thickness of 0.63mm and the metallic thin plate 8 made from pure Cu — 0.2mm it is . A local heat test makes 
the heating element 9 of the square plate configuration (48mm of side length) of 4.81 W the source of heating, 
as shown in drawing 4 . It places through the spacer made of C system resin on a compound plate (on the 
metallic thin plate 8 made from pure Cu). After, sticking CC (copper and constantan) thermocouple on the 
thermometry point 10 of the compound plate bottom (front face of the CFRP plate 7) on the other hand and 
covering these with a carton (not shown), while energizing to the heating element 9 and heating the 
compound plate, it carried out by measuring the temperature in the thermometry point 10. 
[0034] The maximum temperature in the thermometry point 10 (namely, front face by the side of that has a 
heating element 9 in a compound plate and opposite) 1 above-mentioned hour after heating initiation was 
64.2 degrees C. Moreover, in the case of Mg alloy plate, in the case of the plate of 62.0 degrees C and a 
CFRP simple substance, when it replaced with the above-mentioned compound plate and the same local 
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heat test was performed by the same approach as the above using Mg alloy plate of the same dimension as 
the above-mentioned compound plate, or the plate (it consists only of a CFRP plate) of a CFRP simple 
substance for the comparison, the maximum temperature in the thermometry point 10 1 hour after heating 
initiation was 95.7 degrees C. It turns out that a local rise maximum temperature will become it of Mg alloy 
plate, and an EQC from these things with a CFRP simple substance if the metallic thin plate made from pure 
Cu is allotted and compound-ized to the surface layer of CFRP although a local rise maximum temperature 
is high 30 degrees C or more compared with Mg alloy plate, and a heat dissipation property is sharply 
improved compared with a CFRP simple substance. 

[0035] (Example 3) The lower housing of the notebook sized personal computer which consists of the shape 
of an anomaly CFRP concerning this invention was made. The important section of this lower housing is 
shown in drawing 5 . Here, the fiber length:30mm thing was used as a carbon fiber of reinforcement, using 
phenol resin as resin of the matrix of CFRPs 12 and 13. As a metallic thin plate 15 of a surface layer, Cu 
sheet metal with a thickness of 0.20mm was used. The total thickness of a case (the shape of an anomaly 
(CFRP)) 1 1 is 0.83mm, and the thickness of CFRP Itabe 13 in the part which has a metallic thin plate 15 in a 
surface layer is 0.63mm. 

[0036] As shown inside this case 1 1 at drawing 5 , the heating element (central processing unit) 14 has been 
arranged, the case 1 1 was put on the base 17 through SU **-SA, this heating element 14 was used, and 
extent of the temperature rise on the front face of an outside of a case 1 1 was investigated. Consequently, 
extent of the temperature rise on the front face of an outside of a case 1 1 was extent which carries out a 
temperature rise only to 46.5 degrees C, but touches by hand enough with the lower mid gear of a heating 
element 14 although it is the largest, and was small compared with extent of the temperature rise in the 
thermometry point 10 in the case of said example 2. This is because the heat sinking plane area when the 
heat received from the heating element 14 being spread to the metallic thin plate 15 of the case standing 
wall 16, and heat making the outside front face of the propagation case 1 1 a heat sinking plane for CFRP 
Itabe 13 further, and escaping to the exterior, since the metallic thin plate 15 is extended and formed to the 
standing wall 1 6 of a case 1 1 is large, so heat becomes easy to escape if heat release is large and lengthens. 
[0037] Since it has always touched especially at the desk, the knee, etc. in the case of lower housing, if heat 
cannot escape from a front face easily compared with the part which touches on other open air enough like 
upper housing, therefore a metallic thin plate 15 is extended and formed to the standing wall 16 of a case 1 1 
like the above-mentioned example 3, a heat dissipation property will be improved more and the temperature 
rise in a case outside front face will be controlled more effectively. 

[0038] (Example 4) thickness [ in said example 1 ]: — the 0.3mm metallic thin plate made from pure 
aluminum — replacing with — a pure aluminum plate (thickness:0.2mm, width-of-face: 100mm, and 
die-length:150mm) — slit processing — giving — as an opening — width-of-face:2mm, die-length: — the 
scaling processing after crossing and arranging a 20mm slit — giving — a surface layer — oh, the metallic 
thin plate carried out was used. Except for this point, it fabricated by the same approach as the case of an 
example 1 , and the shape 5 of an anomaly CFRP concerning the example 4 which has the **** configuration 
shown in drawing 6 was acquired. In addition, the thickness of the monotonous section is the same as that of 
the case of an example 1. It is 0.9mm. Thus, when the acquired shape 5 (mold goods) of an anomaly CFRP 
was placed on Tokiwa, the spacer was hit from ****** and the amount of curvatures of mold goods was 
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measured, it was less than [ amountof curvaturesl .Omm ]. 

[0039] When the metallic thin plate which replaces with the metallic thin plate which has the 
above-mentioned slit for a comparison, and does not have a slit was used, the same shaping as the above 
was performed and measurement same about the obtained mold goods was carried out, the amount of 
curvatures was 3mm. 

[0040] (Example 5) By law, the CFRP plate 7 (namely, compound plate) which allotted the metallic thin plates 
8A and 8B made from following pure Cu or 8C to the surface layer was fabricated in the configuration like 
the case of said example 2 like what was shown in drawing 4 . In addition, as resin of CFRP, the fiber 
length:25mm thing was used as phenol resin and a carbon fiber. The dimension of a compound plate is 
width-of-face: 100mm Die length: 140mm and CFRP Itabe's 7 thickness:0.7mm, Thickness of a metallic thin 
plate: It is 0.2mm. 

Metallic-thin-plate-8-A-:-slitHess metallic-thin-plate 8B:width-of-face: — 1mm, die-length: — 10mm 
Those with a slit (10% of voidage) 

Metallic-thin-plate 8C:width-of-face: — 2mm, die-length: — 20mm Those with a slit (10% of voidage) 
[0041] The local heat test was performed by the approach same about the above-mentioned compound 
plate as the case of an example 2. In the case of the compound plate A which used metallic-thin-plate 8A as 
a metallic thin plate made from pure Cu, in the case of the compound plate B using 64.0 degrees C and 
metallic-thin-plate 8B, the maximum temperature in the thermometry point 10 the 1 same hour [ as the 
case of an example 2 ] after heating initiation was 70.4 degrees C in the case of the compound plate C using 
67.2 degrees C and metallic-thin-plate 8C. In addition, it was a thing in a CFRP simple substance (thickness 
of 0.9mm) because of the comparison, and when the same trial was performed, it was 95.7 degrees C. 
[0042] Although a heat dissipation property falls a little by preparing ******, such as a slit, in the metallic 
thin plate formed in a CFRP surface layer from the above-mentioned examples 4 and 5, it turns out that the 
amount of curvatures of mold goods is mitigable. 
[0043] 

[Effect of the Invention] The anomaly-like fiber reinforced plastics (the shape of an anomaly (CFRP)) which 
this invention has the above configurations, acts and start this invention While having the mechanical 
property which was excellent conventionally like the shape of an anomaly CFRP (the shape of an anomaly 
(CFRP) given in JP,5-58371,B) Compared with the shape of an anomaly CFRP, excel in thermal conductivity 
conventionally, and the local temperature rise by local heating is small. Moreover, heat tends to escape, a 
carbon fiber cannot be seen further with the naked eye, and an appearance is good. Moreover, thickness : 
Even if it is the thing of thin meat 1 mm or less, there is no boom hoisting in a front face, and shapeability and 
an appearance are good for it. Therefore, it can use suitable for the housing material of electronic equipment 
or an electrical machinery and apparatus etc. A device cannot become an elevated temperature easily and 
the dependability as a device improves, and if there are few local temperature rises of housing and they give 
and lengthen sense of security to a user, it can contribute to miniaturization and high-capacity-izing of 
electronic equipment etc., and the effectiveness that a fine sight may be improved is further done so. 
Moreover, according to the variant manufacture approach CFRP concerning this invention, the anomaly-like 
fiber reinforced plastics which do the starting outstanding operation effectiveness so can be manufactured 
now. 
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(*$ttCFRP) IieOttffSli0.83nm^*>5, Xffi 
Jf lC&Ji$&15#fc£^ 30 

[0 0 3 6] r^^r— ^HWrtftncH5fC*i-*D<«!R 
ft l4«rE«U $r-*ll**^-+* 

frLT£l7<0±fc*-fr, K«!RfmfrfllAH*\ -Jr— ^11 

Zftti. jfeJR*Si5«:^— ^iitoi;Si6^-Cli*LTR 40 
ftlH«MRl54-Cit*L, Ilc?ft^CFRP«»13S:fito») ^ 

[0 0 3 7] #ic, T^^-^^l^icfi^i^M^^ 
**W3^*u< ftJKJ»tEi5*^-^iio>S!:lti6*-^lift 
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[0038] (|Sfl 4 ) ftu!£Hi£#J 1 "CCD/f^O. 3mm 
^♦fiA]*^*»S^/tAT, m^:0.2mm, 41 :100mm, * 
$:l50mm<E>ttAltRU:xy y hftJX&itU ffiBRi It 

ft. *SM^a«:]kLT»ifiJ|fr«>&U^JK*fi» 
•!4«c*6Jl*ttCFRP5«r»fc - H. li* 

mmi(OiM^tmm(D 0.9mmT*£>6 e wOJ^ICLtH 
e,jxfc»««CFRP5 OiWBiS) **tt±tclt#, Bid* 

[0039] ttiiwfc*, ±ie* y * h 

[oo4o] ukim6) tmmfl2*>^fcn«R& 

EMfc»Lfct>*>fcm*BM*-c, *BBfcTE 

»u$£&Jl»&8A, 8BX(t8C^EtfcCFRP^7 (BP*,. 

fcf»#Lfc. CFRPO«HBtLTtt7*y- 

fc. B*«0>-+tfctt. ig: 100mm, ft$: 140mm, GFRPffiK 

7 <£>J5£ :0.7mm, ^JRtt &CDl?£ :0. 2mmtfc5 c 

&JR»tR8A: ^y^Ml 

&JRIHK8B: £:iin, ft $ : 10mm 'J y hff 9 

4*10%) 

&mMmc : (g:2ram, ft£ :20mm <Z)X y 5/ 
*10%) 

[0041] ±um&mz'D^xni&M2<Dm&tmm 
tmmnMmmte 1 i»w«fc*5it«ia*ai3ejfiiow* 

£«A<0«*-e64.tfC, ^JB*ffi8Bfefflt>fc*^«B(7) 
^T'67.2 U C, ^JR*«8C^fflV^ca^«C<n«^*C7 
0.4r-Cfeofc. tt»«)fcaMW»ff (»^0.9mm) 

[0 0 4 2] ±ES*«4S155^6, CFRP^BllCg: 
[0 0 4 3] 

•y^ (*^#:CFRP) ft, fi£**^«CFRP (#2^5-5837 

i *»«[cE«<oJl»ttCFRP) tH*(c«E*ifcl«««rt4 
tt**»#OTRPlclt'<. IMiWttl- 



T 



(7) 
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11 



12 



B5lcfitt^/f< CBtttt&lWgW IK , itoT, «^ 
w * 5?> ff air ffli » 5 r t # 

MfcfttfiliS*ffcKlF5L*. lie. H«*l«i|±L#3 

[01] 35tfi«iirff5)*»a^n»*a«t5|fi:7' 
y^y^ (CFRP) ffiSffl^EI^Utr^t 

[02] glfcffi 1 ICff 5 *«ttCFRPOj*»lfca©*B 

£-;5H-«ti0rffi0-c-*>5. 

[0 3 ] mmm 1 l^5m^CFRPj&^p t B<7)«f^&^* 
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*-t-ft«H 1*1 3 (A) l±B)c^ 0 D a (7^MIi|^*-f|SI 
3 (B) lifiSc^p D «t?>rtfflij^^-ru<]-efe-5 c 
[04] 2 lot? 2> ^a<o^SSnUaifRl?C»^i5i 

©mi? £ ^-t-ffl Wr OB 0 X-hZ>c 

m 5 ] Wk9k 3 K«S*»«CFRPJ: !>**/ - hfi 
^°y=i>Ta!^-^.l-O^T<D^35MJDfi^W«SS: 

[0 6 ] %mm 4 [r«5*^CFRPfi8^&WffS4r« 
i-»ttH-e*>9, 06(A) lil£JBffiro*«£qHm 1 
6(B) fijm&«ft«£^0-C**>S, 

1— ±M, 2— T^TW. 3— 4— TM. 

5— g^tfCFRP, 6— #*gfl % 7— CFRP®. 8~if*CiiSg 
4Kft& 9— **Mt\ lO~fi*«S^, 11-^-^, 
12-CFRP, 13-CFRF, 14— «f&fls 15— &R#«> 16- 
4--*<n£S, 17— 



[01] 



[02] 



[04] 








i!iJyS»S'!i:i!ii»:»Mi!i!i!»!»S»t! 






!A!?!»^i!i!l!fc.».riWi1iil! 


r — - 











[05] 



*4 




IH6] 



<A) 



<B> 



(8) 
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(si) int. ci. * mitt* jfftmmw^ n swiMft 

B32B 27/42 1 0 1 9349-4F 

// B 2 9K 105:08 
105:22 
B 2 9 L 9:00 
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